Familial leucine-sensitive hypoglycemia of infancy due to a dominant mutation of the beta-cell sulfonylurea receptor.
Familial leucine-sensitive hypoglycemia of infancy was described in 1956 as a condition in which symptomatic hypoglycemia was provoked by protein meals or the amino acid, leucine. The purpose of this study was to determine the genetic basis for hypoglycemia in a family diagnosed with leucine-sensitive hypoglycemia in 1960. Recently diagnosed family members showed a dominantly transmitted pattern of diazoxide-responsive hyperinsulinism (HI). However, they did not fit the characteristics of HI caused by glutamate dehydrogenase gene mutations, previously felt to explain leucine-sensitive hypoglycemia. Islet function was examined using acute insulin response (AIR) tests to calcium, leucine, glucose, and tolbutamide as well as oral protein tolerance tests. Five of five affected family members showed an abnormal positive calcium AIR, and two of five showed a positive leucine AIR. Protein-induced hypoglycemia was demonstrated in five of six affected subjects. Mutation analysis of four known HI genes (sulfonylurea receptor 1, Kir6.2, glutamate dehydrogenase, and glucokinase) in family members identified an R1353H missense mutation in exon 33 of SUR1. (86)Rb(+) efflux and electrophysiological studies of R1353H SUR1 coexpressed with wild-type Kir6.2 in COSm6 cells demonstrated partially impaired ATP-dependent potassium channel function. Leucine-sensitive hypoglycemia in this family was found to result from a dominantly expressed SUR1 mutation.